1. Introduction 1 of analysis for studying spatiotemporal relations that emerge between competing 23 performers in team game performance (Davids, Araújo, & Shuttleworth, 2005; 24 McGarry, Anderson, Wallace, Hughes, & Franks, 2002) . 25 Previous research has sought to develop understanding of the forged and broken 26 couplings that continuously emerge in attacker-defender dyadic systems. For instance, 27 in basketball, interpersonal distance was identified as a key physical variable for 28 explaining interpersonal interactions in a competitive dyadic system (Araújo et al., 29 2006) . Following such ideas, it was observed in rugby union that interpersonal distance 30 values of less than 4 m, combined with relative velocity of at least 1 m/s, was influential 31 in predicting an attacker running past the defender with the ball in 1-vs-1 dyads (Passos, 32 Araújo, Davids, Gouveia, et al., 2008) . In football, the values of interpersonal distance 33 and relative velocity, capturing interpersonal relations in such dyads have revealed some 34 3 contextual dependency, based on proximity-to-goal. Previous research has revealed that 1 changes in proximity-to-goal of 1-vs-1 (near to far from the goal) dyads influenced 2 decision-making behaviours and intentionality of participants in relation to the ball 3 (Headrick et al., 2011) . In analyses of performance in 5-a-side futsal games it has also 4 been reported that the angle to the goal is a key informational variable that sustained 5 performers' behaviours in shooting at goal (Travassos et al., 2011; Vilar et al., 2012) . 6 The relevance of this interpersonal relation needs to be considered to understand 7 decision-making behaviours in 1-vs-1 football dyads (Clemente, Couceiro, Martins, 8 Dias, & Mendes, 2013) 9 Based on these findings in the extant literature further work is needed to 10 consider variations in performance contexts of performance to provide information to 11 impact significantly on coaching practice (Mackenzie & Cushion, 2012) . There is also a 12 need to understand how interpersonal patterns of coordination between attackers and 13 defenders in 1-vs-1 dyads are influenced by field location effects relative to the goal. 14 The specific aim of this study was to analyse patterns of interpersonal coordination that 15 sustain decision-making of performers in 1-vs-1 sub-phases of football in different field 16 locations near the goal (in left-, middle-and right-zones of the attacking third on field).
17
Based on previous work, we expected to observe an effect of field location on emergent 18 patterns of coordination in 1-vs-1 sub-phases. Furthermore, we also investigated effects 19 of players' roles (e.g., attackers, midfielders and defenders) on interpersonal patterns of 20 coordination that underpin decision-making in 1-vs-1 sub-phases in football. Based on 21 previous research (Gonçalves, Figueira, Maçãs, & Sampaio, 2014) Each participant was asked to perform in the role of a ball dribbler (attacker) and 7 defender at three field locations. Attacker-defender dyads competed in an area of 10 m x 8 5 m positioned to represent the different locations (described below) under competitive 9 performance conditions. The starting distance between attacker and defender was 3 m 10 (see Figure 1 ). At the end of this area, there was the goalkeeper's area. A regular size 11 football goal (2.44 m x 7.32 m) protected by a goalkeeper was used. Participants were 12 divided in three groups according their playing position on the field (defender, 13 midfielder or attacker). All participants performed in the 1-vs-1 trials starting from all 14 three zones as an attacker and also as a defender, resulting in a total number of 129 15 trials. In order to seek reliability of the tracking system, dyadic system opponents were 16 changed trial by trial (i.e., participants intermittently switched between acting as 17 attackers and as defenders from trial to trial). To ensure that participants sought to 18 constantly use adaptability during the emerging interactions in the dyads, we used a 19 sequential order to the roles participants were required to adopt between field zones. All 20 trials were initiated first from the right zone, then from the midfield zone and last from 21 the left zone. All the participants had time to rest between trials in order to avoid fatigue 22 effects. In order to ensure a balanced number of trials per player role, each defender 23 performed three trials, each midfielder performed two trials and each attacker performed 24 six trials in each field zone. Each trial started when both the attacking and defending participants were ready 29 in their starting positions and the attacking player was requested to start the trial. As 30 soon as attacker moved the ball, the defender was allowed to start defending. The 31 performance aim of the attacker was to dribble past the defender and shoot at goal. If 32 this occurred, the trial was over. The aim of the defender was to prevent the attacker 33 from scoring a goal, within the laws of the game. The trial was considered completed 34 5 when the ball moved outside the borders of the playing area (A regulation ball size 5 1 was used in all trials). All the trials that ended with a shot at goal or with the ball moved 2 outside the borders of the playing area, without the ball carrier dribbling past the 3 defender, were removed from further analysis in the study. The elimination of such 4 trials helped us to only capture and describe the interactional dynamics during 5 performance sequences when the ball carrier successfully dribbled past the defender.
6
Twelve trials in total were removed from further analysis for this reason. were calculated as the difference between the value of the attacker's distance to the 1 centre of the goal (DA) and the defender's distance to the centre of the goal 2 (DD).Values of RAGDA were calculated by measuring the inner product of the 3 defender's vector to the centre of the goal, and the defender's vector to the attacker (see 4 Figure 1 ). Due to differences in the temporal length of each trial, and for purposes of 5 comparison, each trial was normalized to the total time taken to perform the trial 6 independently. Data were averaged for every 10% portion of the total normalized time 7 in each trial. The value of 0% corresponds to the moment of trial initiation (when the 8 attacker was given a signal to start the trial with a dribble). The value of 100% 9 corresponded to the moment when the attacker moved into the target zone to shoot at 10 goal or when ball was played out of the performance area. 
24
Interestingly, similar behaviours have been observed at a team level after manipulations 25 of the number of goal targets in a practice task (e.g., 3 goals rather than 1 goal to shoot 26 at). Increasing the number of goal targets available for attackers resulted in the 27 defending teams retreating on field and increasing the distance between them and the 28 attacking team (Travassos, Gonçalves, Marcelino, Monteiro, & Sampaio, 2014) . 
34
We also observed lower values of relative distances in the left, compared to the 1 right zone. Also, an increase in relative angles, at the end of the trial, to values near to 2 150º was noted in the left zone. In the right zone, the relative angle variable maintained 3 values near to 135º. Interestingly, negative correlations were observed between values 4 of relative distances and angles. When the value of relative distance decreased, the 5 result was an increase in the value of relative angle to maintain the alignment between 6 players and the goal. Differences observed in the relative distance and relative angles, at 7 the end of the trials, between participants in the left and right zones can be explained by angle to the goal. Such a manipulation may even encourage participants to explore 1 shooting with the non-preferred foot, depending on the affordances offered by 2 information from the positioning of defenders, relative to the goal. Also, for defenders, 3 such a manipulation will help them to improve their defensive positioning, relative to 4 the goal, and also to identify and nullify use of the preferred foot of attackers. This 5 exploration of capabilities for action of other performers, based on some key 6 informational, will allow learners to become more effective and flexible in their 7 behaviours (Button et al., 2013) . Vilar et al., 2012) , has suggested that, when 28 a ball dribbler was able to shoot and score a goal, he was able to maintain a significantly 29 larger interpersonal distance value between him and a marking defender.
30
In line with an ecological dynamics approach, these findings suggested that 31 participants' actions emerged from perception of information arising continuously from 32 environmental interactions according to current capabilities for action of individuals 33 (Araújo et al., 2006; Davids et al., 2005) . Players' roles seem to have an impact on their 34 current capabilities for action. Thus, to improve player performance, early experience of 1 diverse experiences in the contexts of play and in required perception and action 2 capacities instead of specialization (as defenders or attackers) should help learners to 3 improve their adaptability to the different performance contexts to which they are 4 exposed during competition (Davids, Araújo, Correia, & Vilar, 2013) . To summarize, these data support the idea that different field locations near the 8 goal (in left-, middle-and right-zone) constrain the interpersonal coordination that 9 sustain 1-vs-1 sub-phases in football. Players' roles also constitute a constraint on the 10 interpersonal coordination for dribbling and shooting. Data implied that players' foot 11 preference can be considered a key constraint to define the action capabilities of 12 attackers to explore the dribbling and shooting. The findings suggest that coaches 13 should manipulate practice task constraints (i.e. design 1-vs-1 sub-phases in different 14 locations on field and manipulating players' foot preferences on participants' dyads) to 15 increase opportunities for the participants to become better attuned to the informational 16 variables that constrain their performance. By manipulating task constraints, such as 17 field location for attacker-defender dyads or individual constraints such as placing right-18 or left-footed participants in different areas of play, participants may learn how to detect 19 functional information for decision-making in 1-vs-1 sub-phases. 
